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(54) A sample container and a procedure to be uaed In the analysis of a samplG 



(57) A sample container (1 ) to be used in anal- 
ysis of B food sample, e.g. a meat sample (11). ^mprls- 
09 - a$ seen In lt$ position Of use - an uppar diction (2) 
which is open at the top to receive the sampf^. and in 
extension of this section a narrow lower sedtion (9), 
whic:h j& closed at the bottom, for collection of liquid, e. 
g. meat juice (18) from the sample. When the! liquid is 




to be analyzed, the upper eection ia removed and dis- 
carded, whereas the remaining lower section, which te 
designed with the same dimeneione as a conventional 
test tuba, is being used directly in anautomatic analyzer. 
In this way the need for decanting of the secreted liquid 
from one container to another is eliminated. 
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De«crii>tioii 

This invention relates to a cample container to be 
used in the ana lysis of a sampla. prsf araby a food sam- 
ple. 5 

It id generally l<nown in the art that it may be injuri- 
ous to your health to eat food products with too high a 
content of bacteria, e.g. salmonella. 

Some products may also contain substances which 
in concentrations exceeding a certain level will give an io 
unpleasant odour or taste to the product, which is unac- 
ceptable lothe consumer E.g. meat from male pigs may 
contain the substance skatole, which appears as an un- 
pleasant odour when the meat is cooked. 

In order to prevent such unacceptablB products 
from entering the market, modem lood plants keep a 
tight check on their production. This check takes place 
by regular taking of samples, which are analyzed to as- 
certain whether the prescribed standards are met. 

Slaughterhouses lake e.g. samples of meat, the ^ 
juice of which is tested ior bacteria. A sample of e.g. 1 0 
g of meat is used. The sample is placed in a container 
having the shape of a test tube and the container Is 
sealed and provided with a bsr code label for identifloa- 
tion of the sample. The sample is then frozen so that it 
can koep, e.g. during transportation. 

Before the sample is analysed, it must be thawed. 
The msat juice secreted in ihB sarnple container is de- 
canted into a smaller test tube, which may t>e placed in 
a rack along with a number of other tubes with meat juice 
from ether samples. The rack is placed in an automatic 
analyzer. In which a pipette is successively entered 
down Into tube aftar tube In order to collect a quantity oT 
meat juice from each sample for analysis. 

The mentioned decanting from the sample contain- 
erto a test tube Is necessary because the analyzer uses 
a pipette that requires a fairly high liquid column in order 
to operate reliably and effectively. 

Such a liquid column cannot be formed to a salls- 
factoiy extent In the broad sample coniainers being 
used, which may e.g. have a diameter of 30 mm. where- 
as the test tubes normally will only have a diameter of 
1 0 mm, and moreover, pipetting directly f rom the sample 
container may entail a considerable risk that the sample 
may accidentally clog up the pipette. 

The work Involved in decanting the meal juice from 
one container \o another tor each ©ample is troublesome 
and costly, considering ihe very high number of samples 
which are to be processed every day in a modern 
slaughterhouse. 

In the test-tube-shaped sample containers the meat 
sample lies on the bottom of the container, resting with 
part of its surface on the wali o1 the container. As the 
meat Juice Is being secreted the sample win also - at any 
rate partly - be submerged in its own juice. Moreover, 
part of the meat juice will adhere to the sample container 
after the decanting. The resuii of this is that there will be 
relatively little meat jutee available for the analysis. 



Therefore, the purpose Of the present invention is 
to provide a sample container of the type initially rT>er> 
tioned. which Is easy and relteible to work with, whfch 
eliminates the need for decanting of the secreted lk:juid 
from one container to another, and which also allows 
collection of a larger quantity of meat juice than the 
known sample container. 

This is achieved by the sample container of the in- 
vention, which is characterized in that the container - as 
seen in Its position of use - lias an upper section which 
is open at the top for receiving the sample, and in ex- 
tension of this section a narrow lower section whbh is 
closed at the bottom for collecllon of liquid from the sam- 
ple. 

On© advantage of the sample container of the in- 
vention is that the sample is not submerged in its own 
juice, as the secreted liquid Is continuously drained from 
the upper section and Immediately runs down into the 
kTwer section. Furthermore, only small quantities of liq- 
uid wlil remain in the upper sectkxi. 

When the secreted liquid is to be analyzed the up- 
per section of the container is just removed and discard- 
ed, whereas the remaining lower section of the contain- 
er with the iquid can be used directly in an automatk: 
analyzer, without any needf or decanting . The lower sec- 
tion is preferably designed wSh the same dimensksnsas 
a conventional test tube. If desired, the upper section 
can be used again after the eampla has been removed 
and the section has been washed. 

In order effectively to drain liquid from the upper 
section, a lunnel-shaped part with a central aperture 
may be provided between the two sections, 

By forming a number of projections, e.g. in the 
shape of narrow ribs, on the inside of the upper section 
to carry the sample, by and large the entire surface of 
the sample Is Kept free altowing the liquid to secrete 
quickly and effectively. 

The sample container may i:>e made of plastic in one 
piece. When the secreted liquid In the lower section of 
the container is to b© analyzed the container is cut 
through just below the upper section, which is then re- 
moved. The lower section may have an encircling weal<- 
enlng Una near or at the transition to th© upper section, 
so that the cutting through is lacilltated, or the separa- 
tion Just means breaking off the upper section from the 
lower section. 

in a preferred embodiment the two sections of the 
sample container are two separate parts which can be 
joined into one unit and detached from each other again. 
At first the unit serves as a sample container for receipt 
of the sample and secretion of liquid from this, and is 
then separated so that the lower section with the secret- 
ed liquid can b© used as a test tube. 

When the sample container consists of two detach- 
able sections the upper section can also bo provided 
with a tapering end and the lower section with a corre- 
sponding socket lor easy and quick joining end detach- 
ment of the two sections. 
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The sample container of the Invention can be pro- 
vided with a lid to seal the upper eection at the top when 
the sample has been put into the section. The lid or the 
upper section is prefarabiy provided with & saaling lip in 
order to provide a tight Joint when the lid has been put 
on the container 

When the container is made of plastic, the fid can 
advantageously be cast in one prece with the upper sec- 
tion of the containsr and attached to this by means of a 
foil hinge. In this way the lid is Immediately at hand in 
an easy and convenient way when the container is to 
be closed. 

The lid can suitably be provided with an csncircling 
part thai re&ts on the upper edge of the upper section, 
so that the iid can be opened tairly easily The lid may 
have a projection which rests on the upper edge men- 
tioned and protrudes from the periphery otthe section, 
which rnaKes the opening of the lid easier. 

This is advantageous In panlcular when the upper 
section is lobe reused, or if you wish to destrucl samples 
and the plastic parte separately. 

The invention also relates to a procedure to be used 
in the ar^lysis of samples, preferably food samples. TTie 
procedure is charaolerized in, 

that a number of sample containers are provided, 
which - seen in their position of use - have an upper 
section which Is open at the top, and in extension 
of this section a nan-ow lower section which is 
closed at the bottom, 

- that a sample is placed in the upper section of each 
contain sr. 

that the containers are placed in a rack, 

- thatthe samptee are brought to secrete liquid, which 
is collected in the lower section of each container, 
that the upper sections of Ihe containers are re- 
moved. 

that the containers in the same or in another rack 
are placed in an analyzer, and 
thai in ih & analyzer a quantity o1 liquid is taken from 
each tower section for analysis. 

At a modern slaughterhouse a very high number of 
samples are being handled every day. These are there- 
fore collected and handled suitably In racks which can 
hold e.g. 100-150 of the sample containers in question 
at the same time. The racks being used at the slaughter 
line dre naade of approved materials, such as plastic, 
steel or aluminium. 

For use outside the slaughter line a rack made of e. 
g. carton can be used. The rack can consist of carton 
plates virith holes of such a size that the lower section of 
the container© in question will fit these holes. Two racks 
complete with containers can be placed on lop of each 
other in a carton box, tlie holes of the two racks being 
displaced in proportion to each other in such a way ihat 
the upper sections of the containers in the lower Igyar 
will be located between the lower sections Of the con- 
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tainers in the upper layer. This arrangement will ensure 
that a given box can contain a maximum number of con- 
tainers. 

The box complete with an attached lid wiU form a 
5 practical packing for e.g. dispatch of a large number of 
eamples to an externa) laboratory. 

The method by which the samples are made to se- 
crete Uquid depends on the character of the samples. 

When the sample is a piece of meat., the meat sam- 
^0 pies in the upper section of sach of the sample contain- 
ers can advantageously be made to secrete meat jufee 
by first freezing the containers and then letting them 
stand for thawing the samples. 

However, if the sample is a piece of fat, sample liq- 
is uid can be made by heating the filled containers, so that 
the fal ©ample in the upper section ot each container wHI 
melt out tat, whtoh can be kept fluid by adding e.g. ac- 
etone. 

When the sample Itself le not likely to secrete liquid, 
the substances important for the analysis can be ex- 
tracted by bringing the sample into contact with an ex- 
traction agent, e.g. by pouring a small quantity of extrac- 
tion agent over the sample While the sample is in the 
upper section o1 the container. 

The invention is described in further detail betow. 
with referGnce to the drawings, wherein 

Pig. 1a-f Illustrate a number of eucceasive process 
steps wi^ the use of a first embodiment of a sample 
^0 container of the invention for analysis of a sample, 
the container being partly shown in section. 
Fig. 2 shows in detail the sample container used in 
the process steps of Fig. 1, 
Fiq. 3 shows another embodiment of a container of 
35 the invention, 

Fig. 4 is a sectional skJe view of a fragment of a box 
with racks for a number of sample containers of the 
invention, and 

Fig. 5 is a top plane view of the same box with some 
4C of the parts removed in order better to illustrate the 
arrangement of the box. 

Fig. 1 a-f show a first embodiment of a sample con- 
tainer of the invention. The figures illustrate how the 
^ process is progressing successivety using the sample 
container. 

The sample container In its entirety has the refer- 
ence riumber 1 and il is composed of an upper section 
2 and a lower section 3. In this case, the two seottons 
so are separate parts which are joined into one unit by 
means of a tapering end 4 on the upper section 2 and 
a socket 5 on the lower section 3, 

As Illustrated, the upper section 2 is designed fairly 
wide with a free opening 6 at the top, whereas the lower 
55 section 3 is fairly narrow with a closed bottom 7 below. 
By the shown embodiment the sample container l 
is made of plastic, and it has a lid B, which is fastened 
to the upper sectkan 2 by means of a fofi hinge 9. The 
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lid served to seal the opening 6 of the upper eect ion after 
the sarnple hae been put in. 

The inside of the upper section 2 rs provided with 
cast ribs 1 0. which are placed at identical intervals along 
the periphery. The ribs 10 serve to support the eample 
60 that the greater part of its surface can Ireely secrete 
liquid. 

The sampla container of the invention can be used 
for rnany different types of samples, e.g. of food, which 
are to be checked for any unwanted bacteria or accom- 
panying substances, and which are preferably able to 
secrete a. iiquid into the sample oontainen 

The process is described below wrth a rneat sample 
tai<en from a carcass. 

In Fig. 1 a the two sections 2 and 3 of the container 
1 are joined into one unit by means of The tapering end 
4 ot the upper section 2 and the socket 5 of the lower 
section 3. The lifl 8 is open and the container is ready 
to receive a meal sample ii . 

In Fig. 1 b the meat sample 1 1 has besn put into the 
upper section 2 of the container, which has then been 
closed by the Gd 3. A tabs! 16 wtth a bar code 17 has 
been stuck on the lower section of the container. The 
bar code serves to later identification of the sample in 
question and Its origin. 

Furthermore, the container is placed In a rack, here 
only Indicated Iragrnentarily. which comprises an upper 
plate 1 2 and a lows r plate 1 3. The uppe r plate 1 2 is pro- 
vided with a hole 1 Ato receive the lower section 3, the 
bottom 7 of which rests on the iowsr plate 1 3. Fig. Ib-f 
show only pariof the rack with a single container, where- 
as a complete rack Is designed to hold a large number 
of containers. Moreover, two racks complete with con- 
tainers, as shown In Fig. 4. can be placed on top of each 
other and placed in a common box 15. 

The box 15 complete with filled sample containers 
placed in their racks is frozen {Fig. ic). In this way the 
samples can be stored in almost unchanged condition 
until ihey later are to be analyzed in an internal or e^- 
terr\a! laboratory. In the latter case the box with samples 
may be placed in an insulating box to prevent the sam- 
ples from being thawed at the wrong moment during 
transportation or during storage at the laboratory. 

In Fig. Id the samples have reached the thawing 
stage. During thawing the meat secretes some meat 
juice 1 8, which runs from the upper section 2 down into 
the lower section 3 below As the sample only rests on 
the narrow ribs 10, by and large the entire surface of the 
sample can secrete meat tuice. 

The meat juice will either drip directly down into the 
lower section 3 below or upon the bottom of the upper 
section, which is therefore shaped like a funnel 19 with 
a centnal aperture 20 (Fig. 2). The funnel shape onsuree 
that the meat juice dripping down will quickly proceed 
down into the section 3 below via the central aperture 
20, and thai only small quantities of meat juice will re- 
main on the bottom of the upper section. 

In Fig. le the two sections 2 and 3 are detached 



and the upper section 2 with the meat sample 11 is 
thrown away, whereas the lower ssction 3 with iha se- 
creted meat juice 1S will remain in the plates 12, 13 of 
the rack. The remaining part of the sample container i . 
5 i.e. the lower sect ton 3, now passes on in the process 
as a test tube, and therefore It has the same dimensions 
as a conventional test tube. 

Depending upon the arrangement of racks and an- 
alyzer, the filled test tube can be Introduced into the an- 
70 alyzer in the same rack or after having been tranaiferred 
to another rack. 

In Fig. It the filled test tube Is now finally in the au- 
tomatic analyzer 21, which is only shown in schematic 
outline, Along with the shown test tube the apparatus 
f ^ will normally contain a number of tubes with meat juice 
which is to be sucked up for analysis. 

This sucking up takes place by means ot a pipette 
22, located on a robotic ann 23, which successively low- 
ers the pipette into one tube after the other In order to 
so suck up a quantity of liquid for analysis of the meat jutae 
from the meat samples in question, wtfhich, as mentioned 
before, can be identified by means of the bar code 17 
on the label 16. 

The functioning of the pipette requlresan adequato- 
ss ly high liquid column, which is formed in the container 
being used here, because the kvwer section is as narrow 
as conventional test tubes. 

Prior to the mentioned pipetting, other procedures 
can be pertonned, if desired, such as admixture of dllu- 
30 ent and/or reagents, or centrituging. 

In Fig. 2 the design of the first embodiment ot the 
sample container is seen In larger scale and in mors de- 
tarl than in Ftg. 1 a-f. The lid B is provided with a encircling 
bead 24 and on the inside of the upper section 2 is a 
35 corresponding encircling groove 25. When the lid is 
closed over the put-in sample, the bead and the groove 
will interlock and retain the lid rn e ck>sed position. To 
seal the joint between the ltd arxjl the upper section the 
inside of the section is provided with an encircling seal- 
40 ing lip 26. 

In on^sr to keep the upper section 2 and the tower 
section 3 sufficiently well together, yet detachable, when 
they are joined and are to function as a unit, an encircling 
bead 27 is formed on the inside of the socket 5 and the 
4S outside of the tapering end 4 has a corresponding en- 
circling groove 23. An encircling sealing lip 29, designed 
on the outside of the tapering end, sen/es to seal the 
joint between the socket and the tapering end when the 
sections are joined. 
so Fig. 3 shows f ragmentarily another embodimerrt of 
a sample container of the invention. This container is 
made in one piece, but in other respects It corresponds 
to the first embodiment as shown in Fig. 1 and 2, and 
for identical parts the same reference numbers are 
ss therefore used. 

In use the container goes through process steps 
that correspond to the ones shown in Fig. la-d and Fig. 
f. l-lowever. the container, which now consists of only 
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one piece, cannot be dismanisled ae shown in Fig. 1€. 
inBtsad, the upper section Is cut off in a way not Illus- 
trated and then discarded. 

Fig. 4 and 5 Bhow In detail fri© arrangement of the 
racks and the box to match. 

The racks are designed with plates SO, S1 , 32, and 
dd, which can bd made of carton or another suitable ma- 
terial, e.g. plaetic, and together they constitute tvwo 
racks. 

The first rack consists ot the plates 30, 9i and 32, 
and the at.her one of the plates 31 , 32 and 33. As Is seen, 
the plaies 31 and 32 are common for the two racks, and 
the two racKs are dislocated vertically In proportion to 
each other t>y a distance which substantially corre- 
eponds to the height of the upper section of a container. ' 
The individual plates are funhemnore kept at a dietanee 
from each other and suppon each other by means of 
spacers 39, which consist of flaps 39. which are bent 
90' downwards on eacn or the three plates 30. 31 and 
32. 

The plates 30, 31 of the first rack are provided with 
flushing holes 34 and 36 lo receive the lower narrow 
section 3 ot a container, which also rests its bottom 7 on 
the lowar plate 32 of the rack, which plate is also the 
middle plate In the other rack. The upper section 2 of 
ths container protrudes over the top plate 30 of the rack. 

In the two top plates 32. 33 of the other rack there 
are corresponding flushing holes 36 and 37 to receive 
the lower narrow section 3 of a container, which also 
rests Its bottom 7 on the lower plate 33 of the rack, which 
plate also serves as the bottom of the lx>x 1 5. The upper 
section 2 of the container protrudes over the top plate 
31 of the rack and into the space between the lower sec- 
tions 2 of the upper layer of conteiners. 

The holes of the two racks. 34, 35 and 36. 37 re- 
spQctrvely> therefore displaced horizontally in pro- 
portion to each other in such a way that one set of holes 
in one of the raci<s lies in the mkidle between four sets 
of holes in the other rack. The distance from the center 
of a hole in one of the racks to each of the centers ot 
the adjeceni four holes in the other rack corresponds to 
half the sum of the diameter? of the two sections ot a 
container, or slightly bigger than this sum. 

The holes in the racks cen also be located so that 
the containers in the upper rack will be placed closed to 
the sides of the box. whereas the containers in the lower 
rack will be placed at some distance from the sides of 
the box, i.e. Ihe opposite ol whaL is illusirated in Fig. 4 
and 5. 

The racks can also be made of foamed plastic, e.g. 
the so-called "flamingo"^ by which the upper rack can 
have the shape of a plale of a thickness corresponding 
to the space between the plates 30 and 31 , such plato 
being provided with holes for the upper sections and the 
lower sections of the containers at this level. The lower 
rack can consist of a plaie of a thickness which corre- 
sponds to the Apace between the plates 31 and 33, the 
plate having hofaa for the lower secKons of the contain- 
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ers at this level, so that the containers will for example 
stand to Jonn the pattern shown in Fig. 4. After having 
been frtled with containers the formed plates can be 
placed in a box corresponding to the box 15. An advan- 

5 tage of using racks of foamed plastic is that they can be 
used on the slaughter line, so that the containers can 
be put directly into a rack after they havs been provided 
with $ meat sample. 

With the above-^mentloned rack structures it is poe- 

^0 sible advantageously to store the sample containers so 
that they take up as little room as possible. 

The containers and racks in question can for exam- 
ple be used in the examinations mentk)ned Initially, i.e. 
in the examination of meat for salmonella bacteria, or 

f^ fat for the content of skatole, but they can also be used 
in the examination of any other samples, e.g. In the ex- 
amination of meat, fat or other animal tissue for other 
substances. 

in Fig. lb a single sample container with a sample 
£0 tias just been placed in one rack, in this case only indi- 
cated by plates 12, 13. However, the rack design de- 
scribed atx>vs is intended for a large number ol sample 
containers and it is used in the lollowing way. 

At first the lower rack 31, 32 and 33 of the box 15 
^5 is filled with sample contatners, while the top plate 30 is 
removed. Next, this plate 30 is positksned in the box. 
and the upper rack 30, 31 and 92 is filled with sample 
containers, and then Ihe lid 38 is closed on the filled box, 
which can e.g. be frozen, if it contains meat samples. 
30 and/or sen/e as trans|:}ort packaging. 



Claims 

35 1. Sample container <1 ) to be used in the analysis of 
a sample (1 1 ), characterized in that the container 
- as seen in its poslton of use - has an upper sectbn 
(2) which is open at the top for receipt of the sample, 
and in extension of this section a narrow lower sec- 

40 tion (3) which is Closed at the botiom for coHectkMi 
of liquid (18) from the sample. 

2. Sample container according to Claim i . character- 
ized in that the upper section (2) extends into the 

ds lower section (3) via a funnel-shaped part (1 9) hav- 
ing a central aperture (20). 

3. Sample container according to Claim 1 or 2, ehar- 
eelerkzed in that the Inside of the upper section (2) 

so is provided with a number of spaced projections 

(10). 

4. Sample container according to Claim t. 2, or 3. 
charaeterbeed in that the two sections (2, 3) of the 
container are separate parts which have been 
designed to be joined with each other in a detach- 
able way. 
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5. Sample container accordin g to Claim 4, ehBrseter- 
|?ed in that the two separate sections (2, 3) of the 
contafner are provided with a taperins end [4) and 
a socket (5), respectively, tor dQtachable joinir^g of 
the two sections with each other, and thatthe taper- 
ing end or the socket ta preferably provided with d 
sealing lip (29) to seal the joint when the sections 
have been joined. 

6. Sample container according to Claim S, character- 
ized in that the socket (5) and the tapering end (4) 
are provided with a encircling bead (27) and an 
encircling groove (28), which will interlock when the 
two eectione are joined. 

7. Sample container according to one of Claims 1 - 6, 
characterized in tha^t the container (1) is provided 
with a lid (8) to close in a detachable way the upper 
section (2) at the top, and that the ild or the upper 
section is preferably provided with a sealing lip (£6) 
to seat the joint when the lid has been put on the 
container. 
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11. Procedure according lo Claim 9. to be used on a fat 
sample, chBraetorlzed in that a fat sample in the 
upper section is brought to malt out fat, which runs 
down into the lower section, by heating the filled 
containera placed in a rack. 

12. Procedure according to Claim 9, characterized in 
that the sample in the upper section of a container 
ie brought into contact with an extraction agent, 
which fn the form of an extract runs down into the 
lower section. 



8- Sample container gccording to one of Claims 1-7, 
characterized in that the container (1) is made of 
plastic and that the lid (8) Is attached to the upper 
section (2) by means of a foil hinge (d). 

9. Procedure to be used in the analysis o1 samples, 
eharacterizBd in« 

thai a number oi sampJe containers are provid- 
ed, which - seen in iheir position of use - have 
an upper section which is open at the top, and 
in extension of this section a narrow lower sec- 
tfon which is closed at the bottom, 
that a sample is placed in the upper section of 
each container, 

that tiie containers are placed in a rack, 

that the samplee are brought to secrete liquid, 

which is collected in the lower section of each 

container, 

that the upper sections Of the containers ars re- 
moved, 

that the containers in the same or in another 
rack are placed in an analyzer, and 
that a quantity 0^ llqutd Is taken in the analyzer 
from each tower section tor anaiysis. 

10. Procedure according to Claim 9, to be used on a 
meat sample, ohar<»cterlzed in that a meat sample 
in the upper section is brought to secrete meat Juice, 
which runs down into the lower section, by first 
freezing the lilled containers placed in a rack, and 
then storing them at a iomperature higher than 0 "C 
for such a period of time that the meat pi(3ces have 
at least be<%n partly thawed. 
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